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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: in paragraph 
[0033] the applicant is suggested to amend the "_m" to read "micrometers", "microns" 
or |um . 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 3, 4, 6, and 9-12 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter, which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

All the subject matter up to line 5, page 2 of claim 1, can be found within the 
original specification. However, the applicant states, "... and are chosen to provide a 
coefficient of thermal expansion for the second, layer for which the thermal expansion 
coefficient difference for the functional gradient first layer and second layer is smaller 
than a difference that would be present between the coefficients of thermal expansion 
for the first layer and for the second layer in the absence of the functional gradient first 
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layer and second layer", aside from this rambling not making any sense to the 
Examiner, there is no support for this statement found within the specification. The 
closest support the Examiner found was in paragraph [0026] where the applicant states 
"the sub layers preferably closely matches the coefficient of the thermal expansion of 
the substrate while subsequent layers may be used to increase the density and CTE of 
the coating." In this statement the CTE of the first layer matches the CTE of the 
substrate, however, the second layer, (fourth, fifth, and sixth percentages) are adjusted 
to make the CTE higher than the first layer. Furthermore, another teaching in 
paragraph [0035] shows "the composition of the coating is adjusted such that its 
coefficient of thermal expansion after sintering substantially matches the CTE of the 
underlying substrate", this coating 510, is only interpreted as a singular coating (first 
layer), there is no way to derive from this previous statement that the "coefficient of 
thermal expansion for the second, layer for which the thermal expansion coefficient 
difference for the functional gradient first layer and second layer is smaller than a 
difference that would be present between the coefficients of thermal expansion for the 
first layer and for the second layer in the absence of the functional gradient first layer 
and second layer." 

By omitting this statement, mentioned above from the claim, thus making the 
claim broader, the claim will meet the requirements of 1 12 1 st paragraph. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 1, 3, 4, 6, and 9-12 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 1: 

Line 7: it is redundant for the applicant to state the new amendment "and a 
second layer of material" because this is mentioned in line 9. The examiner suggests 
deleting the phrase "and a second layer of material" from line 7 for clarity. 

Line 9: recites the limitation "the substrate exposed surface" in line 9. There is 
insufficient antecedent basis for this limitation in the claim. This means that there was 
no mention of a first layer material prior to the inclusion of this limitation. To fix this 
error, the Examiner suggests adding this limitation to line 2, it may read something like 
this "a porous substrate with a lower surface and a upper surface ". Then in line 9, the 
applicant may state "between the substrate upper surface and a second layer of 
material". 

Line 9: there is a grammatical error in the amendment. The statement reads "a 
second layer with material composition different...". The Examiner suggests this 
amendment; ""a second layer with a material composition different...". 

Line 10. This new amendment is unclear. The examiner suggests adding a 
period in line 10 after "composition different from the first layer.", and a few other 
changes to clear up this amendment. The Examiner suggests, the next few lines, 
starting from line 9, might read "a second layer with a material composition different 
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- wherein, the composite structure 



forms a functionally gradient system that gradually transitions from a first 
composition in the....". 

Page Two, claim 1 , lines 5-1 1 : it is unclear as to what the applicant is trying to 
state in "... and are chosen to provide a coefficient of thermal expansion for the second 
layer for which the thermal expansion coefficient difference for the functional gradient 
first layer and second layer is smaller than a difference that would be present between 
the coefficients of thermal expansion for the first layer and for the second layer in the 
absence of the functional gradient first layer and second layer". For reasons stated 
above, with dealing with the 112 1 st paragraph, by omitting this statement, the applicant 
will also overcome the 1 12 2 nd rejection. 



Claim 3 recites the limitation "said layer" in line 2. It is unclear as to which layer 
the applicant is talking about. From the specification, it seems that any layer (first or 
second) may further comprise a processing aid. If this is how the applicant wants this to 
be interpreted, then the Examiner suggests that the claim read "wherein said first 
and/or second layers further comprise a processing aid". 



Claim 3: 



Claim 6: 

In claim 6, the applicant states that the first layer comprises "at least 5 percent 
MoSi 2 ", however, this renders claim 6 indefinite, because the dependent claim T, states 
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that the MoSi 2 ranges between 1 and 30 percent. Therefore, it is unclear as to how the 
MoSi 2 may now be in the range of 31-100% (at least 5). The applicant is suggested to 
put an endpoint on the range stated in claim 6 for MoSi 2 , that is less than or equal to 30, 
for the claim to be rendered definite. 

Response to Arguments 

Applicants' amendments to claims 1, 3, 4, 6, and 9-12 are noted, however they 
raise new 112 rejections, as shown above. 

Applicant's arguments with respect to claiml, 3-4, 6, and 9-12 have been 
considered but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record does not teach: 
A composite structure, comprising: 

a porous substrate, with an upper and a lower surface, comprising a selected 
substrate material and having a substrate coefficient of thermal expansion; 

a first layer of material integrated with an exposed surface of the substrate, 
wherein the first layer material comprises between 5 percent and 70 percent tantalum 
disilicide, between 1 percent and 30 percent molybdenum disilicide, and between 10 
percent and 95 percent borosilicate glass, with the first layer being positioned adjacent 
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to and between the substrate upper surface and a second layer with material 
composition different from the first layer; 

wherein the composite structure forms a functionally gradient system, that 
gradually transitions from a first composition in the substrate to a second composition in 
the first layer to a third composition in the second layer; 

wherein the first layer material comprises a first non-zero percentage of tantalum 
disilicide, a second non-zero percentage of molybdenum disilicide and a third non-zero 
percentage of borosilicate glass, the second layer material comprises a fourth non-zero 
percentage of tantalum disilicide, a fifth non-zero percentage of molybdenum disilicide 
and a sixth non-zero percentage of borosilicate glass, and 

wherein the first, second and third percentages are chosen so that a coefficient 
of thermal expansion of the first layer is substantially the same as the substrate 
coefficient of thermal expansion, and 

wherein the fourth, fifth and sixth percentages are chosen to provide a protective 
layer when exposed to temperatures up to at least 3000 °F. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan C. Langman whose telephone number is 571- 
272-481 1. The examiner can normally be reached on Mon-Fri 9:00 am - 4:30 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





